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·M-1 engine: From 1962 to 1966, research at the RETF focused on combusUon instability in the M-1 engine. 
The M-1 was an upper-stage hydrogen engine for the Nova rocket. a launch vehide that would be more powerful 
than that for the Salum rocket, and which was planned as a launch vehicle for sending a manned mission to the 
moon,. However, the decision to use a lunar-orbit-rendezvous approach for the moon rather than a direct-ascent 
approach meant that the more powerful ova would not be needed for the moon project, and the M-1 program 
was cancelled in 1966. However, the Nova rocket was kept on the drawing board for future missions beyond the 
moon. 

After the end of research for the Apollo Program, scientists at the RETF undertook a number of research programs in the 
1970s and 1980s that greaUy contributed to the development or propulsion systems for the space shuttle and o er 
Important NASA programs: 

•In 1975, RETF engineer Richard Ouentenmeyer developed a water-cooled "plug-nozzle" 
rocket thrust chamber that could lest the problem of low-cycle thennal fatigue in reusuable 
rocket engines. 

·RETF also undertook a program to reduce the wall temperatures of rocket engine liners. 
By studying and developing high-aspect ratio cooling channels, RETF was able to 
demonstrate that they could reduce wall temperatures from 1 OOO' F lo between 400 'F 
and 600'F. 

•In the late 1970s and 1980s, engineers at the RETF tested the first liquid-oxygen-cooled 
engines built by NASA and explored the problems of using this unique cooling concept. - , 

1 1 - -

•During the ear1y 1990s, RETF worked with TRW to demonstate the feasibility of operating . , I 
a Coaxial Pinlle lnjecto,- Rocket Engine using liquid oxygen and liquid hydrogen as 
propellants. The purpose of this effort was to demonstrale technology that would ''&..l ' 
siqnificantly reduce the cost of launchinq payloads into space. 
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Upgrades to the RETF 

The buildings and equipment at the RETF were upgraded numerous limes over the years to keep pace with lhe demands or 
their research. During the 1960s, the origlnal gas bottles were upgraded to test more powerful engines. Building 205 was 
constructed circa 1962-1 965 as a hydrogen vaponzer and liquid oxygen storage area, and Bullding 206, the liquid hydrogen 
vaporizer building, was constructed In 1968. Mob le •dewars: or tanks, could transpon liquids 10 these facllilles, where 
vaporizers converted the liquids Into high-pressure gases. 

The exhaust scrubber slack at Building 202 was also extended In l elate 1960s lo 
guarantee thorough removal of toxic exhaust and to muffie the sound or the firing engines. 
The test facility control room In Building 100 was repeatedly upgraded during this period 
to keep current wllh advances In Instrumentation and computer technologies. By 1972, 
the gas bolUes had been upgraded from 2,200 psi to 6,000 psi for hel ium and nitrogen. 
and 5,000 psi for liquid oxygen. The higher pressures allowed lhe facility lo test sub-scale 
engines with thrusts equivalent lo ful l-size or larger model engines. 

Ou ng the 1980s, the RETF was significantly upgraded. 
In 1982. Building 206A, a liquid hydrogen vaporizer 
faclllty, was added to the faclllty. A seoond test stand was 

- added lo Building 202 In the 1980s, and a third test stand 
was built In 1991. The RETF conUnued lo play an Import.ant role In propulsion technology 
development during the 1980s and the first half of the 1990s, Including tests on hydrogen
oxygen engines used In the space shuttle and tests In 1991 lo 1995 on a low-oosl rocket 
engine developed by the TRW Space and Technology Group. 

<1111 Previous Next .... 



Web Curator:  history@grc.nasa.gov - Responsible NASA Official:  Anne K. Mills
Accessibility Information : http://www.grc.nasa.gov/Doc/access.html
NASA Privacy Statement: http://www.nasa.gov/about/highlights/HP_Privacy.html

Page 1 of 1RETF website

7/10/2018https://www.grc.nasa.gov/WWW/retf/retf.html

The Closing of the RETF 

Although NASA developed plans In lhe 1990s for an extensive rehabilitation of lhe RETF, 
the City of Cleveland had their sights set on the land that RETF occupied . The City 
announced plans to expand Cleveland Hopkins International Airport and construct an 
extended runway that would require demolition of the RETF. NASA management 
reassessed the situation and decided against furlher investment in the RETF. The Space 
Propulsion Technology Division al NASA did not have programs that exclusively required 
the RETF at that point in time, and no future program funds were anticipated that could 
offset operational costs at the facility. NASA subsequenUy canceled their plans lo 
rehabilitate the facility, and announced that the RETF would close permanenUy. The last 
tests were completed at the facility during the first half of 1995, and the official shutdown 
date was July 1, 1995. The enllre RETF site was demolished in 2003. 

To record its significance for U.S. aerospace history, the RETF was listed on the National Register of Historic Places in 
1984-1985. The RETF was noteworthy for Its role in the development of lightweight.. regeneratively cooled hydrogen 
engines and for Its role In facllltaUng the overall progress of propulsion technology used m ASA missions and programs. 
The National Park Service also designated the facility as a .allonal Historic Landmark. 
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